
There are certain tests of divisibility that can help us to 
decide whether a given number is divisible by another 
number. 

1. Divisibility of numbers by 2: 

► A number that has 0, 2, 4, 6 or 8 in its ones place is 
divisible by 2. 

2. Divisibility of numbers by 3 

► A number is divisible by 3 if the sum of its digits is 
divisible by 3. 

3. Divisibility of numbers by 4 

► A number is divisible by 4 if the number formed by its 
last two digits (i.e. ones and tens) is divisible by 4. 

4. Divisibility of numbers by 5 

► A number that has either 0 or 5 in its ones place is 
divisible by 5. 

5. Divisibility of numbers by 6: 

► A number is divisible by 6 if that number is divisible 
by both 2 and 3. 

6. Divisibility of numbers by 7: 

► A number is divisible by 7, if the difference b/w twice 
the last digit and the no. formed by the other digits is 
either 0 or a multiple of 7. eg. 2975, it is observed that the 
last digit of 2975 is '5', so, 297 -(5x2) = 297 - 10 =287, 
which is a multiple of 7 hence, it is divisible by 7 

7. Divisibility of numbers by 8: 

► A number is divisible by 8 if the number formed by its 
last three digits is divisible by 8. 

8. Divisibility of numbers by 9: 

► A number is divisible by 9 if the sum of its digits is 
divisible by 9. 

9. Divisibility of numbers by 10: 

► A number that has 0 in its ones place is divisible by 10. 

10. Divisibility of numbers by 11: 

► If the difference between the sum of the digits at the 
odd and even places in a given number is either 0 or a 
multiple of 11, then the given 

number is divisible by 11. 

11. Divisibility of number by 12. 



► Any number which is divisible by both 4 and 3, is also 
divisible by 12. To check the divisiblity by 12, we i. First 
divide the last two-digit number by 4. If it is not divisible 
by 4, it is divisible by 4 is not divisible by 12. If it is 
divisible by 4 them. ii. Check whether the number is 
divisible by 3 or not. 

Ex: 135792 : 92 is divisible by 4 and also (1 + 3 + 5 + 7 + 9 
+2 =) 27 is divisible by 3 ; hence the number is divisible 
by 12. 

12. Divisibility by 13 

Oscillator for 13 is 4. But this time, our oscillator is not 
negative (as in case of 7) It is 'one-more' Oscillator. So, 
the working Principle will be different now. 

Eg: Is 143 divisible by 13 ? Sol: 14 3 : 14 + 3 x 4 = 26 
Since 26 is divisible by 13, the number 143 is also 
divisible by 13. Eg 2 : Check the divisibility by 13. 2 416 7 
26/6/20/34 [ 4 x 7 ( from 24167 ) + 6 ( from 24 167) = 
34] [4 x 4 ( from 3 4 ) + 3 (from 3 4 ) + 1 (from 24167)] 
=20 [4x0 (from 2 0 ) + 2 (from 20) + 4 (from 24 167)= 6] 
[4x6 (from 6 ) + 2 (from 24 167)= 26] Since 26 is 
divisible by 13 the number is also divisible by 13. 
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13. Divisibility by 14 

► Any Number which is divisible by both 2 and 7, in also 
divisible by 14. That is, the number's last digit should be 
even and at the same time the number should be divisible 
by 7. 
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14. Divisibility by 15 

► Any number which is divisible by both 3 and 5 is also 
divisible by 15. 



ii. Negative integers: The numbers -1, -2, - 3 , -4... which 
are called negative numbers. 

iii. Positive integers: The number 1, 2 , 3 , 4 ...s, which are 
called positive 



15. Divisibility by 16 

► Any number whose last 4 digit number is divisible by 

16 is also divisible by 16. 

16. Divisibility by 17 

► Negative Oscillator for 17 is 5. The working for this is 
the same as in the case 7. Eg: check the divisibility of 
1904 by 17 

Sol: 1904 : 190 - 5 x4 = 170 Since 170 is divisible by 17, 
the given number is also divisible by 17. E.g 2: 957508 by 

17 

Sol:95750 8: 95750 - 5x8 = 95710 9571 0 : 9571 - 5x0 
= 9571 957 1 : 957 - 5 x 1 = 952 952 : 95 - 5x2 =85 
Since 85 is divisible by 17, the given number is divisible 
by 17. 

17. Divisibility by 18 

► Any number which is a divisible by 9 has its last digit 
(unit-digit) even or zero, is divisible by 18. Eg. 926568 : 
Digit - Sum is a multiple of nine (i.e, divisible by 9) and 
unit digit (8) is even, hence the number is divisible by 18. 

18. Divisibility by 19 

► If recall, the 'one-more' osculator for 19 is 2. The 
method is similar to that of 13, which is well known to us. 
Eg. 1 4 9 2 6 4 19/9/12/11/14 

General rules of divisibility for all numbers: 

♦ If a number is divisible by another number, then it is 
also divisible by all the factors of the other number. 

♦ If two numbers are divisible by another number, then 
their sum and difference is also divisible by the other 
number. 

♦ If a number is divisible by two co-prime numbers, then 
it is also divisible by the product of the two co-prime 
numbers. 



• Euclid's division lemma can be used to: a = b x q + r 

• Find the highest common factor of any two positive 
integers and to show the common properties of numbers. 

• Finding H.C.F using Euclid's division lemma. 

• Suppose, we have two positive integers 'a' and 'b' such 
that 'a' is greater than 'b'. Apply Euclid's division lemma 
to the given integers 'a' and 'b' to find two whole 
numbers 'q' and 'r' such that, 'a' is equal to 'b' multiplied 
by 'q' plus 'r'. 

• Check the value of 'r': 

If 'r' is equal to zero then 'b' is the HCF of the given 
numbers. 

If 'r' is not equal to zero, apply Euclid's division lemma 
to the new divisor 'b' and remainder 'r'. Continue this 
process till the remainder 'r' becomes zero. The value of 
the divisor 'b' in that case is the HCF of the two given 
numbers. 

• Euclid's division algorithm can also be used to find 



some common properties of numbers. 

Some Rules on Counting Numbers 








i. Sum of all the first n natural numbers 


_ n (n+1) 
2 



For eg.: 1 + 2 + 3 +....+ 105 = 105 (1 ^ 05+1) =5565 



ii. Sum of first n odd numbers = n 2 

Eg: 1 + 3 + 5 + 7 = 4 2 = 16 (as there are four odd 

numbers) 

Eg: 1 + 3 +5 + +20th odd numbers 

(ie. 20 x 2 - 1 = 39) = 20 2 = 400 



INTEGERS 



• Whole numbers are represented on the number line as 
shown here: 

c l - I !—* * — I — l — l — I — I — lllll — i l i l 1 l l » 

-9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 

-9-8-7-6-5 -4-3 -2 -1 0 1 2 345 6789 

• If you move towards the right from the zero mark on 
the number line, the value of the numbers increases. 

■ If you move towards the left from the zero mark on the 
number line, the value of the numbers decreases, 
i. Integers: The collection of the numbers, that is, ... -3, -2, 

-1, 0, 1, 2, 3, ...., is called integers. 



iii. Sum, of first n even numbers = n(n + 1) 

Eg: 2 + 4 +6 +8 + +100 (or 50th Even number) 

= 50 x (50 + 1)= 2550 

iv. Sum of Squares of first n natural numbers 

n (n+l)(2n+l) 

6 

For eg : l 2 + 2 2 + 3 2 + 10 2 

_ 10 (10+1)(2 X10 + 1) _ 10X11X21 _ - 



v. Sum of cubes of first n Natural numbers 



_ |n(n+l)j 2 




For eg : l 3 + 2 3 + + 


6 3 
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Square Number 



l 2 


= 1 


2 2 


= 4 


3 2 


= 9 


4 2 


= 16 


5 2 


= 25 


6 2 


= 36 


7 2 


= 49 


8 2 


= 64 


9 2 


= 81 


10 2 


= 100 


U 2 


= 121 


12 2 


= 144 


13 2 


= 169 


14 2 


= 196 


15 2 


= 225 


16 2 


= 256 


17 2 


= 289 


18 2 


= 324 


19 2 


= 361 


20 2 


= 400 


21 2 


= 441 


22 2 


= 484 


23 2 


= 529 


24 2 


= 576 


25 2 


= 625 


26 2 


= 676 


27 2 


= 729 


28 2 


= 784 


29 2 


= 841 


30 2 


= 900 


31 2 


= 961 


32 2 


= 1024 


33 2 


= 1089 


34 2 


= 1156 


35 2 


= 1225 


36 2 


- 1296 


37 2 


- 1369 


38 2 


= 1444 


39 2 


= 1521 


40 2 


= 1600 


41 2 


= 1681 


42 2 


= 1764 


43 2 


= 1849 


44 2 


= 1936 


45 2 


= 2025 


46 2 


= 2116 


47 2 


= 2209 


48 2 


= 2304 


49 2 


= 2401 


50 2 


= 2500 



Square Root of 1st Ten Number 





V2 


= 1.41421... 


V3 


= 1.73205 


V? = 2 


Vs 


=2.23606... 


V6 = 


2.44948 


4l - 2.64575 


Vs 


= 2.82842 


V9 


= 3 


y/\0 - 3.16227... 










| Square Root I 


Vi -1 


V4 


-2 V9 


= 3 


Vi6 -4 


V 25 -5 


V36 


= 6 V 49 


= 7 


oTl 

w 

11 

00 



V8l 

Vl69 
V289 
V441 
V625 
+841 
Vl 089 



+1369 

+1681 

+2025 



+2401 



13 
= 17 
- 21 
« 25 
29 
33 
= 37 
= 41 
= 45 
= 49 



VT 00 

+196 



10 



+127 =11 +144 “12 



= 14 
= 18 
= 22 
= 26 
= 30 
Vl 156 =34 
+1444 - 38 
42 
46 
50 



/ 324 
/484 
/6 76 
/900 



Vl 764 - 
V21 16 

V2500 



V225 
+367 
V529 
V729 
V961 
Vl 1 56 
Vl 521 
Vl 849 



= 15 
= 19 
23 
= 27 
= 31 
= 35 
= 39 
= 43 

V2209 = 47 



/256 



V400 
V576 
V784 = 28 



= 16 
= 20 
= 24 



V1024 = 32 



Vl 296 = 36 
V1600 = 40 
V1936 =44 
V2304 = 48 



Unit digit of 
square 


0 


1 


4 


5 


6 


9 


Unit digit of 
square root 


0 


1 or 9 


2 or 8 


5 


4 or 6 


3 or 7 



For every 
(n + 1) + n 



natural number n, (n + l) 2 — 



n = 



9 . 



For example: 9 2 - S 2 =9 + 8 
81 - 64 = 17 

The square of natural number n is equal to the sum of 
first an odd natural numbers 

Eg: 1 = l 2 1 + 3 = 1 2 1 + 3 + 5 =3 2 

10 . For any natural number m > 1, (2m, m 2 -1, m 2 + 1) is a 
Pythagoras triplet 



AVERAGE 



An average or more accurately an arithmetic mean is, in 
crude terms, the sum of n different data divided by n. 

For example, if a batsman scores 35, 45 and 37 runs in 
first, second and third innings respectively, then his 



average runs in 3 innings is equal to 



35+45+37 



= 39 runs. 



Therefore, the two mostly used formulas in this chapter 
are: 



. Total of data 

Average = — — — or = 

Total of data No.of observation 

And, Total = Average x No. of Data 

Direct Formula 

Age of entrant = New average + No. of old members x 
Increase 

Direct Formula: 

Weights of new person = weight of removed person + No. 
of person x increases in average 



Sum of observation 



• Square number: 

In mathematics, a square number or perfect square is an 

integer that is the square of an integer; in other words, it 

is the product of some integer with itself. For example, 9 

is a square number, since it can be written as 3 x 3. 

Some Important Points 

1. A number n is a prefer, square if n = m for some 
integer m 

2. A perfect square number is never negative 

3. A square number never ends in 2, 3, 7or 8 

4 . The number of zeros at the end of the perfect square 
is even. 

5. The square of an even number is odd and odd 
number is even. 

6. A perfect square number never leaves remainder 0 or 
"I on division by 3. 

7. If a number has a square root then its unit digit must 
be 0, 1, 4, 5, 6, or 9. 



Direct Formula: 

Number of passed candidates 

_ Total candidate (Total average - Failed average) 

Passed average - Failed average 

And number of failed candidates 

_ Total candidates (Passed average - Total average) 

Passed average - Failed average 

Average Related to speed 

Therorem : If a person travels a distance at a speed of 
x km/hr and the same distance at a speed of y km/hr, 
then the average speed during the whole journey is 
given by 

If half of the journey is travelled at a speed of x km/hr 
and the next half at a speed of y km/hr, then average 

2xv 

speed during the whole journey is — km/hr. 

If a man goes to a certain place at a speed of x km/hr and 
returns to the original place at a speed of y km/hr. then 
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the average speed during up-and down journey is 



^ km/hr. 

Y-l-l T ' 



Theorem: If a person travels three equal distances at 
a speed of x km/hr, y km/hr and z km/hr 
respectively, then the average speed the whole 

3xvz 

journey is — km/hr. 

xy +yz+xz 

Proof : Let the three equal distance be A km. 

A 

Time taken at the speed of x km/hr = - hrs. 

A 

Time taken at the speed of y km/hr = = - hrs. 

A 

Time taken at the speed of z km/hr = = - hrs. 

AAA 

Total distance travelled in time = - + - + - = 3 A km 

x y z 

3A 

Average speed during the whole journey = A + A + A = 

3xyzA _ 3xyz — km/hr 

xyz+Axz+Axy xy+yz+xz 



Unlike terms : - Terms that do not contain the same 
power of the same varies able are called unlike terms. 

Eg : - 3x and 3y, 3x and 6x 2 



Factor theorem : P(x) is a polynomial and is a real 
number, if, p (a) = o then x - a is a factor of P (x) 

BASIC ALGEBRAIC EXPRESSIONS 

We know that the algebraic identities of second degree 
and these idens titles can be used to factorise quadratic 
polynomials. 

A polynomial is said to be cubic polynomial if its degree is 
three 

The algebraic identities used in factorizing a third degree 
polyno mials are : 
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|J TIER 2 (MAINS) 
ONLINE TEST SERIES 
Total test: 20 

(10 English + 10 Mathematics)! 
Price: Rs. 600/- 



i. (a + b ) 1 = a 2 + 2ab + b 2 

ii- (a + b) 2 = (a - b) 2 + 4ab 

iii. (a - b) 2 = a 2 - 2ab + b 2 

iv. (a - b) 2 = (a + b) 2 - 4ab 

v. a 2 - b 2 = (a + bXa - b) 

vi. a 2 + b 2 = (a + b) 2 - 2ab 



vii. 

viii 

ix. 

x. 

xi. 

xii. 

xiii. 

xiv. 

xv. 

xvi. 

xvii. 



a 2 + b 2 = (a - b) 2 + 2ab 

(x + aXx + b) = x 2 + (a + b)x + ab 

(a + b + c) 2 = a 2 + b 2 + c 2 + 2ab + 2bc + 2ea 

(a + b)’ = a 3 + b 3 + 3ab(a + b) 

(a - b) J = a 3 - b 3 - 3ab(a - b) 

a J + b 3 = (a + bXa 2 - ab + b 2 ) 

a 1 - b 3 = (a - bXa 2 + ab + b 2 ) 

a 3 + b J +c 3 -3abc=(a + b+cXa 2 + b 2 +c 2 -ab-bc-ca) 

(x + aXx + b)=x 2 + (a + b)x + ab 

(a + b + c) 2 = a 2 + b 2 + c 2 + 2ab + 2bc + 2ca 

. a J + b 3 
a + b = 

a 2 -ab + b 2 
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xviii. 


a-b= a '- bJ 


AO/ — 1 


-1 

II 

O'* 


10% = — 


4 

16% = — 


a J +ab + b ! 


25 


20 


10 


25 


xix. 


a + b+c-'— i!±bjt^-3abc_ 
a 2 + b 2 + c 2 — ab — be — ca 


20% = - 
5 


25% = - 
4 


40% = - 
5 


50% = - 
2 


XX. 


If a + b+c = 0then, a 3 + b J +c 3 = 3abc 


60% = - 
5 


75% = - 

4 


80% = - 
5 


100% =1 


xxi. 


ab _( a + b) 2 (a ! +b 2 ) 

2 2 


to 

0 

so 

ox 

II 

1 0 \ 


125% = - 
4 


6 I% = 1 

4 16 


12 — % = i 
2 8 


xxii. 


a" xa" = a m+n 










xxiii. 


a m -j-a" =a mn 


37i*a 
2 8 


1 7 
87—% = — 

2 8 


8 I% = i- 

3 12 


16?% = I 

3 6 


xxiv 


(a")r = a mn 


33-% 

3 1 


66-% = - 
3 8 


150% = - 
3 





XXV. 

xxvi. 



(a x b)" = a" x b" 




xxvii. 

xxviii. 

xxix. 

XXX. 




a" = a x a x a...n 




a’ : =(a*f = ^* 



xxxi. 

xxxii. 



= yfa ■ 

a m xb m =(axby 



Some more points on Percentage 

1. If two values are respex% & y% more than a third value, then the first is 
the 



100 + x 
100 + y 



x 100% of the second . 



2. If A is x % of C & B in y% of C, then 
• A is x 100% of B 

y 

3. x% of a quantity is taken by the first, y% of the remainning is taken by the 
second & Z% of the remaining is taken by third person, now, if A is left in 
the fund, then there was 

A x lOOx lOOx 100 

(100-x)(I00-y)(100-z) in the be 8' nin s 



xxxiii. n (A U B) = n(A) + n(B) - N (AOB) 

xxxiv. n(AuBuC) = n(A) + n(B)+ n(C)- n(Anfi) - n 

(BnQ - n(Anc) + (AnBOQ 



PERCENTAGE 

Percent 

The term percent means Tor every hundred'. If can be 
defined as: “A fraction whose denominator is 100 is 
called percentage, and the numerator or the fraction is 
called the rate per cent." 



Percentage value 



1 

2 


= 50% 


— = 33—% 
3 3 


— = 25% 

4 


- = 20% 
5 


1 _ 
6” 


16-% 

3 


i = 14-% 
7 7 


— = l2—% 
8 2 


i = lli% 

9 9 


1 

10 


= 10% 


- = 9-% 

11 11 


i-=sl% 

12 3 





4. x% of a quanting is added. Again y% of the increased quantity is added. 
Again, Z% of the increased quantity ia added. Now it becomes A, then the 
initial amount is given by 

Ax 100x100x100 

(100 + x)(100 + y)(100 + z) 

5. The Population of a town is P. It increases by x% during first year, increases 
y% during the second year and againt increases by Z% during the third 
year. The population after third year will be 

Px(100 + x)(100+y)(100 + z) 

100x100x100 

6. When the population decreases by y% during the second year, while for 
the first and third years, it follows the same, the population after 3 years 
will be 

p(100 + x)(100- y)(100 + z) 

100x100x100 

7. If the Price of a commodity increases by r%, then the reduction in 
consumption so as not to increase the expenditure, is 
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8. If the Price of a commodity decreases by r%, then increases in consumption 
so as not to decrease expenditure on this item, is 



•• p— * 

V 1 00 - r 



100 % 



9. If the value of a number is first increased by x% and later decreased by x% 
, the net change is always a decrease which is equal to 

• x% of x or -5— 

100 

10. If the value is first increased by x% and the decreased by y% then there is 
increase or decrease 



*-y-^|% 

1 00 } 



11. If the value is increased sucessively by x% and y% then the final i 
is given by 



x + y + 



»y 

too 



% 



12. The passing marks in an examination is x% if a candidate who scores v 
marks fail by z marks, then the maximum marks, 

. M = lM(y + z) 



3 A Tj 3,6 * conng x% ,n an examination fails by 'a' marks while another 
candidate who scores y% marks get 'b' marks more than the minimum 
required pass marks. Then, the maximum marks for that examination are 

M = I00(a + b) 
y-x 

*' !h m ?u Urin ® the j si p s of a rectangle, one side is taken x% in excess and 
the other y% in deficit. The error percent in area calculated from the 
Measurement is 



x-y- 



*y 



1 00 m eXCeSS ° r def,cit accordin g to the +ve or -ve sign. 



15 istisats 



x(x + 20 0) 
100 



% or 



2x + % 

100 



16. If all the sides of a triangle are increased by x% then its area increases by 

x(x + 200I x > 

* inn ' %or2x-t- — 

100 100 

/Note: It is same as for the triangle. I 

17. In an examination , x% failed in English and y% failed in maths If 7* 

• 100-(x + y + z)or(100-x) + (100-y) + z 



PROFIT AND LOSS 

C.P : - Cost Price 
S.P : - Selling Price 



Cost Price:- The amount paid to purchase an article or 
the price at which an article is made is known as its cost 
price. 

Selling Price:- The Price at which an article is sold is 
known as its selling price. 

Profit: - If the selling Price (S.P) of an article is greater 
than the cost price (C.P), the difference between the 
selling price and cost price is called profit. 

If S.P > C.P, then 
Profit = S.P - C.P 

Loss : - If the selling price (S.P) of an article between the 
cost price (C.P) and the selling price (S.P) is called loss. 

If C.P > S.P, then 
Loss = C.P - S.P 

Sell / sold/ Selling means S.P. 

Buy/Cost/Purchase means C.P. 

S.P = C.P + Profit 
S.P = C.P - Loss 
C.P = S.P - Profit 
C.P= S.P + Loss 



S.P = 
S.P = 
C.P = 
C.P 



CPx(100 + G%) 

100 

CPx(10Q~L%) 

100 

SPxlOO 



G% = Gain% 
L% = Loss% 



100 + G% 

SPxlOO 
100 -L% 
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DISCOUNT 



Marked Price/List Price (M.P) 

While buying goods that on every article there is a Price 
marked. This price is known as the marked price of the 
article. 

Discount 

Sometimes shopkeepers offer a certain percent of rebate 
on the marked Price for cash payments. This rebate is 
known as discount. 

Discount = MP - SP 



Rate of Discount (Discount%) = ^^^-xlOO 



S.P = M.P - Discount 

MP x Discount% 



MP 



SP = MP- 



SP=MPx 



SP = MP x 



1- 



100 

Discount% 



100 

100 -Discount% 



MP = 



100 

100 xSP 



100- Discount % 



More formulas based on different possibility 
Err0r -xl00 



5 S ain y ruevalue- Error 

True Weight- False weight 



• % gain = 



False weight 



x 100 



%profit + %less in weight 

• TotaI percentage P rofil “ 100-% Less in weight 
more gain xlOO 



x 100 



• Cost = 



Difference in percentage profit 



• When cost Price & seling price are reduced by the same amount (Say A) 
then 



• Cost Price = 



Selling Price = 



[initial profit % + increase in profit % ] x A 
increase in Profit 

More rupees ( 100 + %/inai gain) 



%gain + % loss 



• If x Part is sold at m% Profit, y part is sold at n% Profit, z part is sold at p% 
Profit and Op is earned as overall profit then the value of total consigniment. 

pxlOO 



xm + ny + pz 



• Percentage Profit = 

first part x % profit on first part + second part x % profit on second part 
Total of two part 

• A man Purchases a certain no, of articles at x a rupee and the same no at y 
a rupee. He mixes them together and sells them at z a rupee. Then his gain 
or loss% 



2xy 

z(x + y) 



-1 



xlOO 






according to +ve or -ve sign. 

If a trademan marks his goods at x% above his cost price and allows 

purchases a discount of y% for cash, then there i 
profit or loss according to +ve or -ve sign. 

When each of the two commodities is sold at the same price, and profit of 
£££££ 1 * lo “ L% '* “ d ' “ '»* 

_ 100(P-L)-2PL 

(100 + P)(100 - L) accordin 8 t0 + ve or -ve sign. 

TIME AND WORK 

if 



'M/ Persons can do 
TV/ Work in 
'Dj' days and 



"AA " 



"M 

r/ w 2 

'd : 



Then the general formula in the relationship of Mi Di W 2 

= M2 D2 Wi 

1. More men less days and conversely more days less 
men. 

2. More men more work and conversely more work men. 

3. More days more work and conversely more work 
days. 

Also include the working hours (T,&T 2 ) for the two groups, then the rela- 
tionship is. 

M 1 D ! T, W 2 .M 2 D 2 T 2 w, 

Again include, the efficiency of the persons E, & E 2 in two groups is different 
the the realtionship is 

Dj Tj E, W 2 = M 2 D 2 T 2 E, W 1 

Eg(l):- 5 men can prepare 10 toys in 6 days working 6 hrs a 

day Then, in how many days can 12 men prepare 16 toys working 
8 hrs a day? 

Sol. Mj D t Tj W 2 = M 2 D 2 T a W, 

5x6x6x16 ■ 12 x D2 x 8 x 10 



5x6x6x16 

a ■ • 

1 12x8x10 



.3 days 



2. If A can do a piece of work in x days and B can do it in y days then A and B 

. f xy 

working together will do the same work in days. 

3. If A and B together can do a piece of work in x days and A alone can do it 

xy 

in v days, then B alone can do the work in x _ y da y s - 

If A, B, & C can do a work in x, y & z days respectively, then all of them 

xyz 

working together can finish the work in ^ ^ ^ days 



tT 
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WORK & WAGES 



Wages are distributed in proportion to the work done 
and in indirect (or inverse) proportion to the time taken 
by the individual. 

There are two methods: - 

Eg. A can do a work in 6days and B can do the same work 
in 5 days. The contract for the work is Rs. 220. How much 
shall B get If both of them work together. 

Methods I : - 

1 l 

A's 1 day's work = B's 1 days work = - 

6 5 

1 1 

Ratio of their wages = - : - = 5 : 6 

6 5 

B's share = — x 6 = Rs. 120 

5+6 

Methods II : - 

As wages are distributed in inverse proportion of number 
of days, their share should be in the ratio 5 : 6 

B’s share = — x 6 = Rs. 120 

11 



V. 



time taken to fill the tank = — 

y+x 

If a pipe fills a tank in x hrs & another fills the same 
tank in y hrs, but a third one empties the full tank in z 
hrs, and all of them are opened together, the net part 

filled in 1 hr = 



+ -■ 

-X y 



time taken to fill the tank = 



xy 



hrs. 



y+x-zy 

VI. A pipes can fill a tank in x hrs. Due to a leak in the 
bottom it is filled in y hrs. If the tank is full, the time 
taken by the leak to empty the tank = ^ hrs. 

Eg. Two pipes A & B can fill a tank in 45 hrs & 36 hrs. If 
both the pipes are opened simultaneously, how much 
time will be taken to fill the tank? 

Sol n . Part filled by A alone in 1 hr = — r 

J 45 

2 

Part filled by B alone in 1 hr = — 

36 

Part filled by (A +B) in 1 hr = (— + — ) = — = — 

y L J \45 36J 180 20 

Hence, both the pipes together will fill the tank in 20 
hours. 



PIPES AND CISTERNS 



Pipes & Cisterns: These problems are almost the same 
as those of Time and work problems. Thus, if a pipe fills 
tank in 6 hrs, then the pipe fills l/6 th of the tank in hour. 



agents (the outlets) which perform negative work too. 
The rest of the process is almost similar. 

Inlet 

A pipe connected with a tank (or a cistern or a reservoir) 
is called an inlet, if it fills it. 

Outlet 

A pipe connected with a tank is called an outlet, if it 
empties it. 

Formulae 

I. If a pipe can fill a tank in x hours, then the part filled 
in 1 hour = - 

X 

II. If a pipe can empty a tank in y hours, then the part of 
the full tank 1 empited in 1 hour = ^ 

III. If a pipe can fill a tank in x hours and another pipe 
can empty the full tank in y hours, then the net part 
filled in 1 hour, when both the pipes are opened = 

(H) 

time taken to fill the rank, when both the pipes are 



opened = — 

y-x 



IV. 



If a pipe can fill a tank in x hours and another can fill 
the same tank in y hrs, then the net part filled in 1 hr, 

when both the pipes are opened = ( ^ + “) 



TIME AND DISTANCE 



Distance 



a 


1 Speed= Time 


Xp 


is 


Distance 

ii. Time =• ~ 7 
Speed 


A 




iii. Distance = Speed x Time (where D=distance / S=Speed, T=Time) 



iv. x Km/hr 



km/hr 



v. x metres/ sec 



H) 



km/hr 



vi. If speed of a body is changed in the ratio a : b, then the 
ratio of the time changes in the ratio b : a 

vii. If a certain distance is covered at x km/hr and the 
same distance is covered at y km/hr then the average 
speed during the whole journey is km/hr 

viii. It two persons A & B start at the same time in 
opposite directions from two points and after passing 
each other they complete the journey in 'a' & 'b' hrs, then 

A's speed: B's Speed = VF : Va 



Some Direct Formulas : 



Product of two speed 
Difference of two speed 



times 



Product of the two speed 

2. Required distance : Total time taken x A ..... “ 7 

Addition of the two speed 
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